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[fs#*ii ] «-iw«n5*ifiii:»«»i:iefsn& 

£ £4$t8£ tSB #51 2 E«o*a«fW»/u-^ 0 
I»*«4 ] SB 1 1 o L# <rM*aj**> 

[If 5] mi {c J: 0 , tetlM^Mo^ 

[!f#*l6 ] 7 Ms/^gfl^p i DfHVP&ttU: 

£ £ Sff #il i ia*oDftiSJSWJtti/u- 

tt 5 c t & t -r z> it #jr 1 75 s 6 (z> t^rna* 1 
«o«as»«»/i — y e 

mim&Q 1 = 075^/2 : m = tan _1 (Q/ I ) 
K2«RQ2=/2^t) : m = tan _1 ( I I I /Q) 
m3*PSQ 3 = 3/2*T- ; m = tan _1 ( | Q | / | I 
I ) 

1&4g£P£Q4 = 3/2 7!>M0*T- ; m = tan _1 ( \ / \ 
Q I ) 



Iff #« 9 ] ttftfi«ffi»Kn4k#ttottflMtjEA«: 

s ^ - * ti fcffi *g ffi * >b » £ r t \z x *> m& z n * 

ixS^^^r4#m^-r5IS#il 0O^-rnd*i3g 
[0 0 0 1 ] 

^ [0 0 0 2] 

[^*coSW] ^^J: 5*5S«*ifeoWW:ft<oiiS5H;, IP 
■^F SK (=Frequency Shift Keying ; JSl&lk^y b 

, PSK (Phase Shift Keying : ttffl^^ h 
^r — -T^^) , BPSK (-^Binary Phase Shift Keyin 
g : 2mtitfQis-7 -Y V^) , QPSK (-Quater 

nary Phase Shift Keying : 4(feffi^7 H^r — ^V 
^) , QAM ( = Quadrature Amplitude Modulation : 

fefttimnm^M) -c*afeHrt^s. wtibco^&ofc 

»i:L, ^nicj:or 2ooii:^te«{f^^(45tii(c 
40 [0003] 7*^^/nsfift*(z>afs«-ctt, ^r^^ 

& *r is * /ir it -T Z> \z. \$ \z M ^ 9 & Jc o ^ffl * ix r 



(3 

3 

^f? ton* fcfe a. 
[ooo4i ^^^/Wb^ixTtA^ffli^'Co^^^/uii:^ 

J: 0«fiJt*na o rv?^^|gg^^t-^-7o-S8 
10 0 0 5] 

«W<0«* ^ n ir ^ ^siEiiftffiffi £> J: tWBtt»T?fr ton 
[0006] 

[0 0 0 7] **{Ctt»$ixfcft*<D»-fr 



) »§i?l 1-127210 

»#tfcl4T»l/^fcLfc^oriJ6Lr««IS*ifi 

& a^a^a ars-cia* < , ^ntt-en^na^s* 

[0 0 0 8] ftFfft, #M»C«*tftlI»fcJ; , 

*: tf «■ * n&flr#*3 x vmm £ nr^&t ^#<d«i* 

[0 0 0 9] ft«tt(??WfflBOJBU<7>4*«W:, «9»^-^^ 

[ooio] «*^tt:*d«fl:ffl*5 < to«s«^ii8Lrsij^ 



5 

ffiSS^f fttSo f^^^v-^rAr^, CORD I 
tlfiSii5ii«stf*6. 4»tt*fc»44<M4«>7r 5 y 

[0 0 1 l ] ^-ett. ^-f— hv<jy^« 

ft»ftWJfBfN«l*P I D ( = proportional- integral -de 
rivative) ffiflSBfl!»M J: o T*K3 *15 d £ 

p i D«»snMiiatHtA*(t*i brffiffl«i6tt*5 

£rt>oOT-, :^gfil:|j:MTA (=jnoving-time-avar 
ager) 7-f^^CHtO$ 0 M T A 7 14 pi 

So 

[0012] jffi«8Egi-cra\ ac*«#ja»3&«ffffi(0]fc«) w 

[0013J 
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e 

i Uq ltttt*B«M4'vflttt$*i, fiF^- 

i<7 *iS u^/u^8 ££r£AvT^So ffi*UfcJ: 5 fc*** 
[0014] »att«Hyu-^ l Ht S b (CtttlflHMft d 

^-x.bixTi^So *tH«9(7>«icWt7-f — K^2/^SS« 
£*i,T^So 

[0015] £A_hifc^ LfcKftaSttfWftl/u-r l I3il#<7> 
IsIKJc^jeS ITi/^o Lfc^ofcKUaf «»J»/i, 

-^l^*S*ttfc»^tt, H l <z>3Mfc»«T?W:*<z>A 

©ff«*«S:ttfflt5. ffflfi&Bl2tttt£ti&<9 4: a© 
So jSl*H(c^ ^ttTt^S ^^/<8<7)Iili5 

*tv/*)tw:ift»ffl[bWiia:*, fF«s@i2^fii^^n 

So ffiffi<HS6ffldr4bfc^o^2o<0»»WftL#l^flt 
1, 2 (H12#AK) t*Lr«»4*ttrMSiiS 
Cir^T^So *6#tebT% L#^f bl, b2Mi 
(Bl2#I) «r*-*-SBfaco*iH^HLr#i»WT-l4 

fffiffittWl (75^- hft#g 1 ^® 2 coy- hflfg 2^r 

31, «*.tty- h^rWtSo 13J4P I D7 

^- K^y^S8«10tC7^/u^«»c 1, c2, c3^r 

-^X.So 

[0016] Bl^n ^HW »-§-B^3SS4(C 
fB^iESfft-f-^ i l . q ld»fettll}$ns^#rfc5 



*«*filt»i4, q 4 ttffl>srO»*Sr«a!>S±tt«f tr^ 

ffl^ffcftii;3£fI#J&# i 3, q 3 3*!¥«::<£;B£;h,So 

[0017] H2tt7-< — hv<y ^»«ioi:ffffiR«i2 

60^ife?^^^rtKB&^n s^H^^LT^S. 7 4 — \*s< 

M^fii f d *mm~rz> p i vmm^sit utrw- 

^So fFfifi««l2Hc, *6*MtbJc»-t*SU#^ttHJ#20 

^2l££A*ir^ v-a >-tc^A,-C^So ilf^Lt^ 
ffitt**t^ix*<HL#iMlib 1 , b2tffi«L*lr^ 
1, 2T-&S e 2o<Z>L£^ffit^3L#^*ffi«ttt 

3S«4:ffflB»«l2.*fc W: 7 4 — \*'*y{? ^glO— fiJST 

[0018] ffiffiWSgffi d 36* , J3&&:M^<S f d I3i§ 

tS: £&;g*-rSo «3(f*23(Da*^*5tt 3E 

^£IE?ilc^— o l#<D^g|fE-f§- c o s&cttfs i n£r 

gffif dl2StC-fef nT-fcSo U3&»Lft3fl«b, aSJftiffft 
ttffift#«HW:te*^ffiffi«a6ffl[ v d ^fc/^:^ 

f*JD»»24 £ iI»E«-7-25 £ Srfl-f- 5 **«^-^ ft 
So &ft-K?isa>i TtDMm^nm. JX*ofc*iT^ 
S J; 5tcftttrfcoTI*ftfe-f, ^5t?ft 

S6ffidtc#LTHt, J: 0ftttft»J«l4gEAsa*L< . £ 
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s 

As«f:»««iiiDWffflr«8 t p i Nmm 

«*cl, c2, c 3a***.fe*lS. 

[0019] tiLtem&md t m&$c ffi^mi d^m^-ss 
/<? y 2/^- £ ur^^ixTioi? , ^nbiaor -en-en <o 

«*K**a»r*ixS. ft«*«#*n«x*>«aS«d, 

f dtc-h^T'lift^c^^i^^g^^^-t-S^S, 
*Bf?a*fT*>;h,£. 2o<oL#if^a*20, 2ltf> 

^•^5: fc*«*0L;fcfte>«, H@&32, WtttOR 
^-h^«»r*30«ras»H-5 o te+IM^ffl f d 

J: oTd> ft < £fc 2ocottffliS^ffid fctt-frS 
ns e ctibco5^^ft< £ 1 1 ooffiffiffligffldj&*{t 
IBtti* /^^iW^f ixtz ft lfc@j&33 W: fl ft« 
^ fi^fitf d fc»-rs*W»tt3l*r»«-#-S. r.coft^ 
ffll*LS^«a*2<H£«fc 9 2o<7>-($fftic#]&^5jg*f 

L^^fitbi, b2i:l>5/j:bll J^Wc^t^^ffl 
#fc*>5ftfc«, atiE0>AftftiB«ffl[£ dttflTttttjftSft 
<, aBffaS«31{C,t D*»f$iX<5 0 ^ai^33t>ORy- 

[0 0 2 0] H2(Z>ffflBS8«12tt#*0«»<D5"fe<Z>l 

oco^^r^ur^^^ t\zmn-t^-£-b>z> 0 -titers 

JO /f 2«OL#^«a*20, 21^ . 2®<Z>ffimftf&aiS3 
2, 33^, 2^0^»r^g33, 31^:^iJ^!-rSfci^(7> lM 

<nmm&34 1 sr^« -r s « it ft (Dx-m^tm mr-^ s 

C o R D I Cftflf Srttffi 1 5 u 8 Ic J: D , tt*lffl[ 

si^xa^riBftw^ttttsiisixs,, 

^ [0 0 2 1 ] B3tt»l *PSQ i ic^(t5SS^ftfst 
T-^bSo lil4 7!»S6(i3oo^pSQ2 7^^Q4$:mi^ 
4oo«F#s llb^S 4^J:SQPSK3BHS36SfiSS*t 
2o^i|[29fflr*rt»i , Q(cj:i9 3£^ib4xS 0 ttffiMfc 



9 

«fc9*SS*i£. C^ia^, -fciv&»x0>f&KQ 
2, Q3, Q4{cWSrbixfcffiffl«i6ffl[dW:, 1831-*- 

^-Ztlt^mBMmt S 7 — 2' , S3' 

p (c^# l saa-r s «f # ^ 9 - * nfcttffl 

a*r«\ te+lMiEfltc ttfli <D«?-8-S l*5«fcU<S 7-* 
Hfc??#S2' , S3' . S4' (C^irc=/4I^ 

[0 0 2 2] Jgl&FSQ l = 07!>S/2*r- : m = tan 
_1 (Q/ I ) 

m2m&Q : m-tan _1 (| I | /Q) 

m3*|5lQ 3-3/2tT; m = tan _1 ( | Q | / | I 
I ) 

m4m&Q 4 = 3/2M0^t' : m = tan _1 ( I / | 
Q I ) 

[0 0 2 3 ] §7f^ WiEStur t^4l^J»*30*a*Stt 

t^$^o^/p hj^s 1 ~Q¥m\z%>v 

^ttSo I i:Q^4>^BB^itAffifflBa«<ofcJi>^, -< 

jg 1 fepsfofeg-f-ssg 1 s i #iaa? 

1*>J&«I=0. 70 l^J:r/Q = 0. 7 0 1T'I=1 
^of *IWt S 1 : <!: ^ LT^5. ft 

t S 1 ©«*M<^**ltl4Sl'> -<a-M 

fc*tJS"t"5?i*iM&«r^Lri^.5o **i>#*»fefli?j5iS:S 

ufca* b nttw:** s»*MB[ b t&nia&a d 

^—^0>lffl]Hr*>tK dli-l8 0t3&^+l8 0j* 
r^£nr^5. 

[0 0 2 5 ] H9SB7 MSffl L Jt:»ifct\ 4 OCO^ L 
^WiOfffSU S2, S3, S4IC < t6QPSKf 
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10 

• KfcffiS-r*. *PSOPl# I = O^S^t^Q- o 
T»®"t*S^^C0 HOI 03ft4#fti"S?|*ffl[aS^||f 

zteSi^fln?, *n«x©#U»*4*jrr«£fcfcj;or4 
fctffSU :titt*i *>;RF#«s i MlDA.rtto>*»36» 

1 o<offlnw*^Twt, d 

fl&b «r*-r^/u hJKSlra** Juries. iioiiSf 
[0 0 2 6] ««tt*r*3e-#-a fc«>(Z>fl|#^(©tt^^ 

*«-&**L5*b«, ay^^nfctefflM^flidcomsdtt 

• WTi<*4oo8fs l75lS4<7>HKoti^ 

^ffittoiatt d ^joit s ^ ^ j: or , mmmmz<D 

"S*ft: tt ds»bix, c*tW:jEi:A<z>ttSrt>or irja*r 

w:, ^^l^^^^^ti^no^sffi^Md^^iHuri/^ 
^ sjfiH*we«c#siji--5c^3air-#5 D mssftffiz 

5l*(6]^oHOiE?i&B8fi5S:fl"#-S16H* 4 H 1 1 

C**, ^fc3ft*^riE?|ft»*4:#-f6flMKttH^»«: 
*t-£o S^rtc, d^&< i:fcffiffl«*ffld0^ix6>oaSH 

[0027] Bl2»Bll Jd»fi:-rSft*H* JiEH 

r-^ur*5t?, u^K7>at»iiH i i a>t>3£&£ 
ixr^-So ^*nrp57^>«t«L^f«izfl!)7-f 
^r*?i9, ^i^cmiri^, Bffitt/hS^ 

drWJlWtttTbixfti^^Sr^Lri^. Bl2rtt 
0. 7 OL^^-fllb l l4rttfe<o»«tt<7>tti^jBBi*:* 

^ix*. »2o^>r5'f y/LS^db 2Wtitr 
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bgatcKe*T?*>5o +»ft«tttt<0-5TllBtelfi#|i«:«l* 
«(fcffl«Slttl - + 3 5St 2 =- 3 5*T*&>5 0 
[0 0 2 8] Hi 37bmi 5W:*fto/t:f»#»**JtS 
/N{c*5«t SWIBftffl z ©spEBSri^LT^So Hi 3 
liS/N=9dB(7)i^L, ^1 4I3S/N=6 d B 
*>B«r«U @15fiS/N=3dB(7)I^Lt^ 

5. *Jffi^lBftft«*«HI4^llS/NW:<7>it3nii:*tc 

li, ftittof «i^^j:bl^^7 ht5S4ofc 
^7hMC5e S/N=3dBtfc5il5«, 

[0 0 2 9] «^(0?|*(?>JnaSnfc*«J&»feft!|!B*ffl[ 

A" tt«l*Koffiffl«|6ffl[tftft?jfe< , ^ofiFf* 

6, 17, 18TU 3o(OflT#»j|itftS/N, EP*> 
S/N=9dB, S/N=6dB, S/N= 3 d BCo 

B 1 6 tt*3©^7 ^ - ^ i LTl6»a b = 1 . 5£r^ 

-TSo hi 7^**(7>#^o*aa<z>^7>-^ttiie^ffl[ 

b = 1 X'h *) . H 1 8 <Z>ft*^li-g'0*a<7>^7^— ^ 

l«ft*Mttb = o. 5T^5o Bi^MSKHtzliB 

^Mt#S/N= 3 d B^te 0*<z>/h*ir^3ejHgtt*ri^ 
U MIb = l. 5T*>?K -tUi^y £ LT 

13, 0ftO^O5F3Sattli#T*tiD+S. HUSK* 3- 
Hl8*r#BHUT, * b S tMI b - 0 . 5 f 



12 



,70 



#0 



S/N«3 dB£S/N-6 dB<^dMftfc*fc{Mg 

(C % S/N = 6 dB<Z>f&*gS4$ttz fcOft-C ^FI$igSte£ 
*"T«o S/N = 3 d B iS^Mif^E 1 7 ttfcK 

5 1t ft <Dm& COtiQM £ tl tlfi^t L fc 3ft* o T ^ 

[0 0 3 0] ISi^&ffiiJ^/u-:/^ IB5i-*-<5*tt«c*5ff 

OgfrfE >Jr 3ft«^ c ^ ^ A "TUB*:/ u -fe s/ V {c 

^*HK36« J: 5 7 i: 5 *Jj& 

hi] "r^^^mmm^-^mm^ti y?m« 

H2] *aSj6«»/u-^^«B»WIiI»<7>«»H. 
H3] teffls ^ — Sr^L*:^ h/KDHo 
H4] tt*BS^— Sr^Lfc^ h/ucoHo 
H5] ttfflS 7— Sr^Lfc^ h/K7)i 0 
H6] tetl^ 7— Sr^Lfc^ h;K^i c 
17] I -QiOWMio 

H8] ttta<?5*:#*oHJc:*5tf S**5>#H 0 
19] QPSKMlCfelU I -Q»*»*H. 
Hi 0] J|l*Rt*5IUi8atStt«(0** £<Z> 

o 

Hi 1] *SI**"CiDJ:Sttfclil*»*Ho 
Hi 2] d-bJ^Stc^itSftSg^oHo 
Hi 3] »ftofcS/Nfl!4r#-t-S«tt*(7>H. 
Hi 4] **o&S/Nflt«r«-#-5«tt*OH. 
Hi 5] »*ofcS/N«[«r*-#-6«tt*(DH. 
Hi 6] fifc#«)ft«fiH^«tt»3eoHo 
Hi 7] Bt#WftJSHOft«*3eoH. 
Hi 8] BffWft«SH<^ft«8!:*<OHo 



[H3] 



[H4] 
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S3-^ 






-S4 



*Pm = tp=orctan[Q/I) 




<Pm= <P- tc/2 

= orctan (Ill/a) 
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I®1] [B5] 




= arc tan |IQI/!II) 




[H7] 

/S1 



[1^8] 

,S1 




[Ull] [Si 2] 




-W| -20' 0* 70' j i0 p 



[013] [014] 




40* 0 B W 
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IH15] [|16] 




-W -20 # 0* ♦20° iD* 

— *d 

— vp<j 



K-Y ^^^R^fpll, ir — - 79312 ^ 
- h 7— -tr 2 



